Recently, endoscopic treatments of gastrointestinal leaks and fistulas, including endoclipping, stent placement, application of tissue sealants and suturing devices, have been developed, and the effectiveness of such procedures has been reported [1] . Although the most common tissue sealants in clinical use are fibrin glue (FG) and cyanoacrylate [1, 2] , endoscopic closure using polyglycolic acid (PGA) sheets with FG have been attempted because of the harmless nature of these sheets and the satisfactory results achieved in various surgical fields [3 -9].
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Background and study aims Recently, endoscopic closure of gastrointestinal fistulas using polyglycolic acid (PGA) sheets with fibrin glue (FG) has been attempted. A 70-year-old woman who had undergone pancreaticoduodenectomy for pancreatic cancer suffered from a refractory anastomo-cutaneous fistula at the site of gastro-jejunostomy. We attempted endoscopic closure with filling and shielding using PGA sheets and FG. After introducing a guidewire into the fistula, a small piece of PGA sheet was skewered onto the guidewire and then pushed using a tapered catheter over the guidewire and delivered into the fistula. A total of 10 sheets were delivered via the same procedure. Next, the mucosa around the fistula was ablated, and the orifice of the fistula along with the surrounding mucosa was shielded with a piece of PGA sheet fixed with hemoclips and FG. After this procedure, the leakage disappeared and the fistula was undetectable on contrast radiograms. Endoscopic closure of anastomo-cutaneous fistula with filling and shielding using PGA sheets and FG is an effective, safe, low-invasive treatment, and the filling technique using a guidewire ensures a safe, smooth procedure. dochojejunostomy 4 months after the operation. Computed tomography revealed no recurrent findings, and cytology of drainage from both PID and PTCD was negative for cancer. Contrast imaging performed by introducing a contrast medium through the cutaneous fistula revealed an anastomo-cutaneous fistula (▶ Fig. 1a) . The site of anastomotic leakage was endoscopically confirmed by introducing indigo carmine through the cutaneous fistula (▶ Fig. 1b) . Because the anastomo-cutaneous fistula was not closed despite conservative management 14 months after operation, we tried endoscopic clip closure and shielding with a PGA sheet (Neoveil; Gunze Medical Division, Kyoto, Japan). However, the fistula was still not completely closed 3 months after starting these endoscopic approaches.
Therefore, we attempted endoscopic closure with filling and shielding using PGA sheets and FG (Beriplast P Combi-Set; CSL Behring Pharma, Tokyo, Japan). After confirming the anastomotic fistula using an endoscope (3.2 mm-wide working channel, GIF-Q260J; Olympus Medical Systems, Tokyo, Japan), a guidewire (0.64 mm in diameter, RAYELISSE; CREATE MEDIC, Kanagawa, Japan) was introduced into the anastomotic fistula at the orifice of the cutaneous fistula with radiologic control (▶ Fig.  2a) . A tapered catheter was inserted over the guidewire and the fistula was cleaned with an adequate quantity of saline. Subsequently, a small piece of PGA sheet (10 × 5 mm) folded in half was skewered onto the guidewire at the center and then pushed using the tapered catheter (MTW; MTW Endoskopie, Wesel, Germany) over the guidewire through the scope channel and delivered into the fistula (▶ Fig. 2b, ▶ Fig. 2c) . A total of 10 PGA sheets were delivered via the same procedure and complete closure of the fistula was confirmed by contrast imaging. Next, the mucosa around the fistula was ablated with argon plasma coagulation. A piece of PGA sheet (20 × 20 mm) was then applied to the orifice of the fistula along with the surrounding mucosa and delivered with biopsy forceps through the scope channel to shield the fistula; it was fixed with five hemoclips at the edge of the sheet. Finally, FG was sprayed over the entire sheet with an injection needle (▶ Fig. 2d ). After this procedure, no complications were observed, and leakage from the cutaneous fistula disappeared. The fistula was undetectable on contrast radiograms, even after pressure injection of contrast medium, at 1 month after the procedure (▶ Fig. 3 ).
Discussion
We were able to close a refractory anastomo-cutaneous fistula after gastrojejunostomy using PGA sheets and FG. In the current case, shielding using a PGA sheet was accompanied with a filling procedure to prevent deviation of the filled PGA sheets due to peristaltic pressure. Takimoto et al. [8] also reported filling and shielding using PGA sheets and FG to treat postoperative gastric perforation of endoscopic submucosal dissection; however, we found no reports describing the same procedure for treatment of gastrointestinal fistulas. While Nagami et al. [4] successfully used endoclips to gather the mucosa around the fistula after filling the fistula with PGA sheets, such a procedure carries a risk of inducing incomplete closure or position displacement of the filled sheets.
Delivering PGA sheets over the guidewire with the tapered catheter is not only safe but also an easy procedure to repeat. Furthermore, we were able to adjust the filling position based on radiograms and fill the deep site of the fistula with the sheets. We were able to deliver several sheets simultaneously ▶ Fig. 1 a Contrast imaging performed by introducing a contrast medium through the cutaneous fistula revealed an anastomo-cutaneous fistula (arrowheads). b The site of anastomotic leakage was endoscopically confirmed by introducing indigo carmine through the cutaneous fistula (arrow).
and adjust the size of the sheets depending on the size of the fistula. In case of difficulty of an antegrade approach, the sheets can be delivered retrograde from the downstream side of the fistula. Although careful guidance using a soft guidewire should be performed to avoid fistula injury, moderate mechanical stimulation to the fistula due to guidewire movement might promote formation of granulation tissue after filling the PGA sheets. To our knowledge, this is the first report showing the utility of a guidewire for a filling procedure with PGA sheets.
Although our shielding procedure using a PGA sheet is able to prevent such problems, this procedure is complicated especially when using larger sheets, and can be technically difficult.
An easier shielding method should be developed, such as adoption of a double-operating channel scope.
Conclusion
In conclusion, endoscopic closure of anastomo-cutaneous fistula after gastro-jejunostomy with filling and shielding using PGA sheets and FG is an effective, safe, low-invasive treatment, and the filling technique using a guidewire ensures a safe, smooth procedure. ▶ Fig. 2 a A guidewire (RAYELISSE; CREATE MEDIC, Kanagawa, Japan) was introduced into the anastomotic fistula. b, c A small piece of PGA sheet was skewered onto the guidewire at the center, and then pushed using the tapered catheter (MTW, MTW Endoskopie, Wesel, Germany) over the guidewire and delivered into the fistula. d The orifice of the fistula along with the surrounding mucosa was shielded by a piece of PGA sheet fixed with five hemoclips and FG.
